It is now generally accepted that the epidemiologic approach to causes of accidents is one of the most promising methods for overcoming the difficulties in the study of accidents. [1] [2] [3] [4] [5] According to this view , data of 1,841 accidental injuries which occurred among primary school children in Kyoto City from April, 1963 until, March, 1964 have been epidemiologically studied.
The data used are reports of school accidents submitted to the Japanese School Safety Association.
In Japan all accidental deaths and injuries of primary school children which occur during school hours or on the way to and from school and which are treated at the expense of more than 100 yen are to be reported to the Japanese School Safety Association.
Information about the frequency and/or distribution of school accidents is no doubt valuable. The great number of school accidents makes people recognize the importance of accidents as a problem of school health, while the distribution of school accidents tells us what is the most important problem in school accidents.
However, when the most challenging object of the descriptive epidemiology of accidents, that is the formulation of hypotheses regarding causes of accidents, comes into discussion, our study on accidents of primary school children has suggested that there are several difficulties which prevent the accomplishment of this object. In this paper these difficulties will be discussed. Hopefully, this discussion will serve to make future epidemiologic approaches to school accidents more fruitful.
Relative Frequency of Accidents
It is incontrovertible that the relative frequency of accidents is more meaningful than the absolute frequency of accidents at least for the inquiry into causes of accidents.6) But it is generally not easy to know the relative frequency of accidents in a given group of children or in a given situation of school life.
The relative frequency of accidents among children in the sixth grade may be roughly expressed by the rate: (number of accidents occurred among children in the sixth grade during a given period)/(average number of children in the sixth grade during the given period). But strictly speaking, the denominator or the reference population should be the sum of school hours for all children in the sixth grade during the given period, or personhours for children in the sixth grade during the given period, because school hours are different from grade to grade. Again, the relative frequency of accidents in the school yard must be expressed by the rate: (number of accidents occurred in the school yard during a given period)/(person-hours for children who have been in the school yard during the given period), or the relative frequency of accidents when children are engaging in a given sport should be expressed by the rate: (number of accidents occurred when children have been engaging in a given sport during a given period)/(person-hours for children who have been engaging in the given sport during the given period). But there is usually no information available to determine the personhours for children in the sixth grade, for children who have been in the school yard, or for children who have been engaging in a given sport during a given period. Accordingly, in order to know the relative frequency of accidents in every group of children or in every situation of school life, detailed information about the daily school life of children must be obtained. Investigation of such information may be difficult and require a great deal of labour, but this investigation is worthwhile, even necessary, for the further progress of the study of school accidents.
Effects of Single Factor
If the reference population (person-hours), and accordingly the relative frequency of accidents, should be known for every group of children or for every situation of school life, the comparison of the relative frequency of accidents among various groups of children or among various situations of school life will prove very useful for inquiry into the causes of the accidens.
However, some precautions are necessary if effects of a single factor on the relative frequency of accidents are to be examined through the comparison of the relative frequency of accidents among several groups of reference population classified according to the factor.
In our study on accidents of primary school children, a few accidents have been found to be at least partly caused by the dangerous conduct of the victims.
From now on, we will call this kind of accident C-accident for the sake of brevity.
The left column in Table 1 shows the ratios of C-accidents (number of C-accidents divided by number of all accidents) in variously classified groups of accidents.
You can see that the ratio of Caccidents in the gymnastic class is strikingly small compared with that in the other classes. A multivariate statistical method may be helpful in this situation7)8).
When an event is influenced by large number of inter-related factors, this method can separate and examine the effects of these factors.
The right column of Table 1 shows the ratio of C-accidents in variously classified groups of accidents when effects of the other factors listed in the table are adjusted out by the use of this method. In other words, these values are estimates of the ratios of C-accidents in each group of accidents that would be expected to prevail if factors that have been adjusted out had no effect.
In adjusted values, the difference of the ratio of C-accidents between the gymnastic class and the other classes is negligible. So it is reasonably assumed that the difference which is recognized in the raw ratio is superficial and can be ascribed to the concomitant differences in respect to the other factors.
It is strongly suspected that the same consideration will also be necessary in the comparison of the relative frequency of accidents among several groups of reference population classified according to one factor. Now suppose that we are comparing the relative fre- the interacting relationship among victims, articles involved and environmental condition are taken into consideration, it is no exaggeration to say that no two accidents are exactly alike.
This great variety in school accidents may be because of multiple interacting causes involved in the occurrence of accidents and this is one reason why the epidemiologic approach is recommended in the study of accidents9).
However, it is suspected that various essentially different events are found mixed in school accidents.
For example, it seems reasonable to think that an accident involving a first grade girl studying in the class room has nothing in common with an accident involving a sixth grade boy playing baseball in the school yard.
If such be the case, it would seem unreasonable or at least unwise to study school accidents regarding them as a single group of events, thus trying to detect the principle of accident causation common to all school accidents.
Accordingly, it will be recommended that the object of study be restricted to accidents in a specific group of children and in a specific Suppose that the object of study is restricted to accidents which occur when sixth grade children are practicing the horizontal bar during gymnastic class . Each case can be observed in more detail because attention is concentrated to this group of accidents, and there is no doubt that careful observation of each case is essential for the inquiry into causes of accidents.
If data obtained by careful observation of this group of accidents is epidemiologically analyzed , useful information for the detection of causes and/or preventive measures of this group of accidents will be obtained more easily , partly because of more accurate information on each case and partly because of less heterogenity of accidents under observation, When information obtained from these separately performed studies is accumulated step by step, the principle of accident causation common to all school accidents can be finally detected if it is in existence.
Summary
Several difficulties in the descriptive epidemiology of school accidents which have been found through a study on accidents of primary school children have been discussed.
1. It is generally not easy to know the relative frequency of accidents in a given group of accidents or in a given situation of school life . This is because of lack of information available to determine the reference population (person-hours) in every group of children or in every situation of school life. Careful investigation of the school life of children will be necessary to get this information .
2. When accidents are classified into several groups according to a given factor to see the effects of the factor on characteristics of accidents , it must be kept in mind that these groups of accidents are not only different in respect to the given factor , but also different in respect to many other factors . The same consideration will be necessary in the comparison of the relative frequency of accidents among several groups of reference population classified according to one factor . These groups of reference population are not only different in the concerning factor, but also may be different in respect to many other factors. Some of the multivariate statistical methods may be useful to detect the effects of a given factor in such situations.
Their proper application should be studied in the future.
3. The great variety in school accidents makes us suspect that various essentially different events are to be found mixed in school accidents.
If such be the case, it might be unreasonable or at least unwise to study school accidents regarding them as a single group of events, thus trying to find the principle of accident causation common to all school accidents.
It is recommended that the object of study be restricted to accidents in a specific group of children and in a specific situation of school life. When information obtained from these separately performed studies is accumulated step by step, the principle of accident causation common to all school accidents can finally be detected, if it is in existence.
